Estrogen-induced vitellogenin mRNA and protein in sheepshead minnow (Cyprinodon variegatus).
Many environmentally persistent xenobiotic chemicals appear to disrupt normal endocrine function by acting as ligands for endogenous steroid receptors, including the estrogen receptor. Xenobiotics that bind to the estrogen receptor may elicit several effects, one of which is activating estrogen-responsive genes, such as vitellogenin (Vtg). Primers to vitellogenin mRNA have been used to amplify a portion of the coding sequence in sheepshead minnow (SHM) (Cyprinodon variegatus). Two Vtg cDNA fragments from SHM were isolated exhibiting 72% sequence homology and corresponding to the two Vtg genes identified in the mummichog, Fundulus heteroclitus. Using these Vtg cDNA fragments as sensitive genetic probes, we evaluated the initial estrogenic response of fish exposed to natural or anthropogenic chemicals. These probes were used to study in vivo gene induction in SHM exposed to 17beta-estradiol (E(2)) and ethinylestradiol (EE(2)) under controlled laboratory conditions. Hepatic Vtg mRNA was upregulated and plasma Vtg synthesis in estrogen-induced SHM was assessed. Two in vivo time-course experiments were conducted; a single injection of E(2) followed over 72 h and a double E(2) injection examined for 12 days. These two protocols provided evidence for differential hepatic Vtg mRNA regulation resulting from a single or a double injection. In a separate experiment using an aqueous flowthrough system, constant exposures to low doses of E(2) (200 ng/L) and EE(2) (100 ng/L) induced hepatic Vtg mRNA and plasma Vtg to levels comparable with the E(2) injections. Larger aqueous exposure doses (2000 ng/L E(2) or 1000 ng/L EE(2)) in the flowthrough experiment resulted in greater responses of hepatic Vtg mRNA and plasma Vtg at 7 days. Constant aqueous exposure to E(2) (2000 ng/L) or EE(2) (1000 ng/L) may thus be more effective than a single large-dose injection (5 mg/kg) to stimulate Vtg gene activation and synthesis.